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@ Television transmitler.

@ In a television transmitter having separate pic-
fure - and sync-modulated r.f. amplification (57 and
58), the sync-modulated r.f. signal is derived from
the picture-modulated signal using a modulator (40)
controlled by the video sync signal (42) convention-
ally present in the transmitter. This simplifies the
construction of the transmitter, and is particularly
applicable to solid-state amplifier transmitters.
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TELEVISION TRANSMITTER

This invention relates fo a television transmit-
ter.

Conventional modern television {transmitters
carry out vision modulation at an intermediate fre-
quency (i.f.) which is typically 38.9 MHz. This mod-
ulation process is generally combined with filtering
to provide the "vestigial side band" characteristic
adopted by virtually all terrestrial T.V. broadcasting.

A television receiver takes analogue amplitude
modulated vision signals which provide the piciure
information and synchronising information to en-
sure that the displayed luminance and chrominance
information appear in the right place on the televi-
sion screen. The picture and synchronisation in-
formation are separate at some points in the chain
between the television camera and the television
receiver, but appear as a composite wave form
generally when being transferred from one place to
another. A standard video waveform as presented
to a transmitter, usually as a one volt signal, is
illustrated in Figure 1, which shows a typical line
where the luminance level varies between black
and white a number of times between the left and
right sides of the picture display. For convenience,
a test wave form will be considered, being a line
saw tooth, changing linearly between black at the
left of the screen and white at the right, as shown
in Figure 2. For the sake of simplicity, Figure 2
ignores the chrominance information and the verti-
cal synchronisation. The radio frequency envelope
broadcast by a television transmitier, correspond-
ing to the test waveform shown in Figure 2, is
illustrated by Figure 3.

In a conventional transmitter, the radio frequen-
cy envelope of this form is amplified to the neces-
sary power level. To avoid distortion of the modula-
tion envelope, linear amplifiers are required. Such
amplifiers are typically class AB to attain as high
an efficiency as possible. The amplifier must be
capable of handling the sync puise power, which it
will be seen from Figure 3 represents a fairly short
pulse of much higher power than the rest of the
signal. Because of this, some efficiency in am-
plification is lost for the greater part of the signal in
allowing for the sync. pulse.

In GB-A-2223626 there is disclosed and
claimed a television fransmitter in which separate
picture signal and synchronisation pulse modula-
tion of the r.f. carrier is followed by separate am-
plification for the modulated carrier signals, which
are then combined in a signal combining device as
specified in the claims in said application. Thus,
when such a transmitter includes solid state am-
plification both of the separately modulated signals
required a multi-way spiitter so that the signal can
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be divided equally between a number of amplifiers
in parallel, each solid state amplifier being of limit-
ed power.

According to the invention, a television trans-
mitter includes an r.f. amplification circuit compris-
ing a picture-modulated r.f. signal input connected
to a picture-modulated signal amplifier and to a
moduiator, the modulator having a video synch-
ronisation pulse signal input and being arranged to
modulate the picture-modulated signal in accor-
dance with the video synchronisation pulse signal
to produce a sychronisation pulse-modulated r.f.
signal, an amplifier for the synchronisation pulse-
modulated r.f. signal, and a combining network to
combine the amplified picture - and synchronisa-
tion pulse-modulated signals to provide a circuit
output.

Preferably the transmitter comprises a picture-
signal r.f. modulator, a signal-splitting network con-
nected to the output of said modulator and having
a plurality of signal outputs between which the
output from the modulator is split equally, a plural-
ity of said r.f. amplification circuits, each having the
picture-modulated r.f. signal input thereof connect-
ed to a respective one of the outputs of the signal-
splitting network, and a signal-combining network
for combining the circuit oufputs from the plurality
of r.f. amplification circuits.

The or each r.f. ampiification circuit may in-
clude means for shifting the phase of the picture-
modulated r.f. signal or the synchronisation pulse-
modulated r.f. signal to ensure that signals are in
phase at the input to the combining network in said
circuit.

Although the signal output from the modulator
is likely to include vestiges of the picture signai
due to imperfections in the modulator, these will be
removed by the use of a class C amplifier to
amplify the sync-modulated signal. This is because
the amplitude of the picture signal vestiges will be
to small to drive the class C ampilifier into conduc-
tion.

A transmitter in accordance with the present
invention contains fewer linear amplifier devices
than a conventional transmitter, thereby saving in
capital cost. It will also permit a significant reduc-
tion in power consumption.

Reference is made to the drawings, in which:
Figure 1 is a graphical representation of a stan-
dard video waveform representing a typical line
of a 625 line, 25 frame per second, TV picture;
Figure 2 is a representation of a line saw tooth
test waveform;

Figure 3 is a representation of the radio fre-

quency envelope as broadcast by a television
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fransmitter, corresponding to the test waveform
shown in Figure 2;

Figure 4 illustrates a modulator forming a part of
a television fransmitter in accordance with the
invention;

Figure 5 illustrates the r.f. stages of a television

transmitter in accordance with the invention; and

Figure 6 illustrates the solid state r.f. amplifica-

tion stages of a television transmitter according
o a preferred embodiment of the invention.

Referring to Figure 4, the invention makes use
of the fact that a modulator 40, used to produce the
sync-modulated r.i., is only concerned with the r.f.
input for the period of time when a modulated sync
pulse output is needed. A picture-modulated rf.
signal is input on line 41, while the corresponding
video sync puise signal is input on line 42. At the
period when a sync pulse is required, the picture
signal is always at black and so switching on the
modulator at this point produces a pulse of peak
power, the remainder of the picture waveform be-
ing substantially blocked. The resulting signal on
line 43 is thus simply the sync pulse-modulated r.f.
signal. The modulator 40 is conveniently a modu-
lated low level amplifier of conventional form. in the
rf. stages of a television transmitter. The picture-
modulated intermediate frequency signal is sup-
plied via line 50 to a mixer 53 which is supplied
with a heterodyne signal input on line 54 and which
gives an output of a picture-mcdulated r.f. signal at
the desired frequency. The signal is then passed
via an amplifier 55 to an amplification module 56
enclosed in the figure by a broken line.

The amplification module 56 has separate
picture-modulated signal and synchronisation
pulse-moduiated signal amplifiers 57 and 58 re-
spectively, whose outputs are combined in a com-
biner network 59, for example of the type de-
scribed in our Application No. 8828234. The signal
output by the amplifier 55 is split so that part is fed
fo the picture amplifier 57 and part to a manual
phase adjuster 60 which is used to ensure a cor-
rect phase relationship between the two signals
reaching the combiner 59. The adusted signal from
the adjuster 60 passes via line 41 to the modulator
40 as described with reference to Figure 4. The
output from the modulator 40 is a synchronisation
pulse-modulateed r.f. signal on line 43 which is
then ampilified in the synchronisation pulse-modu-
lated amplifier 58.

A plurality of the amplification modules 56 de-
scribed with reference 1o figure 5 may be used in a
solid state TV iransmitter in the manner shown in
Figure 6. The picture-modulated r.f. signal, for ex-
ample that emerging from the amplifier 55 shown
in Figure 5, is fed 10 a multiway splitter network 61
which splits the signal between a plurality of the
modules 56, the number depending upon the pow-
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er handling capability of the transistor ampilifiers
used in the modules and the desired output power.
Each module is also supplied with a video synch-
ronisation signal input. The outputs from the mod-
ule 56 are then combined in a multiway combiner
network 62. The splitter and combiner networks 61
and 62 may be of the types used in known trans-
mitters, the design of the combiner being relatively
straightforward since all the inpuis are substantially
identical.

Claims

1. A television transmitter including an r.f. am-
plification circuit comprising a picture-modulated
r.f. signal input connected to a picture-modulated
signal amplifier and to a modulator, the modulator
having a video synchronisation pulse signal input
and being arranged to modulate the picture-modu-
lated signal in accordance with the video synch-
ronisation pulse signal to produce a sychronisation
pulse-modulated r.f. signal, an ampiifier for the
synchronisation pulse-modulated r.f. signal, and a
combining network to combine the amplified pic-
ture and synchronisation pulse-modulated signals
{0 provide a circuit output.

2. A television fransmitter according to Claim 1
comprising a picture-signal r.f. modulator, a signal-
splitting network connected to the ouiput of said
modulator and having a plurality of signal outputs
between which the output from the modulator is
split equally, a plurality of said r.f. ampilification
circuits, each having the picture-modulated r.f. sig-
nal input thereof connected to a respective one of
the outputs of the signal-splitting network, and a
signal-combining network for combining the circuit
outputs from the plurality of r.f. amplification cir-
cuits.

3. A television transmitter according to Claim 1 or
2, wherein the or each r.if. amplification circuit in-
cludes means for shifting the phase of the picture-
modulated r.f. signal or the synchronisation pulse-
modulated r.f. signal to ensure that signals are in
phase at the input to the combining network in said
circuit.
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